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Introduction

@ DIS: only lepton probe
¥ No access to quark k. at LO

@ SIDIS: lepton and final hadron probe

¥ We need excellent understanding of hadronization and
factorization

#*Exploited in CFR: x>0
#¥For better understanding one have to exploit also TFR: xg < 0

@ New objects — Spin and Transverse Momentum
Dependent Fracture Functions

@ Can be studied also in Semi Inclusive DY processes
#*H +H, - pr+p+h+X
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SIDIS: CFR
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I.O cross section 1n SIDIS CFR
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SIDIS: TFR
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M.Anselmino, V.Barone and A.K., arXiv:1102.4214; PL. B699 (2011) 108
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Quark correlator

[T] 7 D — dg d fj_ I(XBP &k, &)
M ('XB’kJ_’é/’})hJ_) 44/_“ (2”) Zj(Zﬂ) 2E

x(P,S 1)L B, S,; X)B,.S,: X 1y(&,0,E)IP,S)

L=y, vy, icy.

DY workshop, BNL, May 12, 2011 Aram Kotzinian 7



STMD Fracture Functions for spinless hadron production

Quark polarization
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Integrals of STMD fracture functions

Trentadue & Veneziano
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Sum Rules
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I.O cross-section in TFR
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Hadronization in SIDIS
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DSIDIS: TFR & CFR
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DSIDIS cross-section
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Polarized SIDY processes
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SIDY cross section
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CONCLUSIONS

New members appeared in the polarized TMDs family -- 16 LO STMD fracture functions

For hadron produced in the TFR, only 4 k-integrated fracture functions of unpolarized and
longitudinally polarized quarks are probed.

% SSA contains only a Sivers-type modulation sin(@,-@g) but no Collins-type sin(¢,+¢g) or
sin(3¢,-0g). The eventual observation of Collins-type asymmetry will indicate that LO
factorized approach fails and long range correlations between the struck quark
polarization and Py of produced in TFR hadron might be important.

DSIDIS cross section at LO contains 2 azimuthal independent and 20 azimuthally modulated
terms.

SIDY cross section at LO contains 2 azimuthal independent, 20 lepton azimuth independent
and 52 lepton azimuth dependent terms

The 1deal place to test the fracture functions factorization and measure these new
nonperturbative objects are JLab12 and EIC facilities with full coverage of phase space and
polarized SIDY

To do
#% Factorization proof (SIDIS, DSIDIS, SIDY).

# Structure of Wilson lines. SIDIS «<— DY universality: sign changes of some
fracture functions? Higher twist. Polarized hadron production. Phenomenology:
parameterizations, simple models. Other processes: P1+ P — n + X,

P1+P — n+jet+ X, ....
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